Introduction

28
Understanding adaptive radiation is a longstanding goal of evolutionary biology (Schluter, 2000) . As species tend to be widely interfertile, especially within geographic regions (Taylor, 1967) . 35 Phylogenetic studies have de ned two concurrent, yet contrasting, adaptive radiations in Aquile- Genomic data are beginning to uncover the extent to which interspeci c variant sharing re ects 45 a lack of strictly bifurcating species relationships, particularly in the case of adaptive radiation. 
52
The importance of admixture as a source of adaptive genetic variation has also become more 
Results
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Genome assembly and annotation 62 We sequenced an inbred horticultural cultivar (A. coerulea 'Goldsmith') using a whole genome 
99
We next considered nucleotide diversity between individuals as a measure of species divergence.
100
Species divergence within a geographic region (0.38-0.86%) was often only slightly higher than The gene tree analysis also highlighted the unique evolutionary history of chromosome four. 
139
Subtree prevalences were in accordance with this topological variation (Figure 3b-d) . The subtree 140 delineating all North American species was also less frequent on chromosome four, indicating that 141 the history of the chromosome is discordant in both radiations. We detected no patterns in the 142 prevalence of any chromosome-discordant subtree that would suggest structural variation or a In all species examined, the proportion of deeply shared variants was higher on chromosome 156 four (Figure 4d) , largely due to a reduction in private variants, although sharing at other depths 157 was also reduced in some species. Variant sharing on chromosome four within Asia was higher in Aquilegia most likely re ect a pattern of reticulate evolution throughout the genus.
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The pattern of polymorphism on chromosome four 
246
Gene models on the chromosome were also more likely to contain variants that could disrupt 247 protein function ( Table 2) . Taken together, these observations suggest less purifying selection on 248 chromosome four.
249
Reduced purifying selection could also explain the putatively higher gene ow between A. oxy- suggesting that gene ow on chromosome four is higher simply because the gene density is lower.
257
However, the picture is very di erent for nucleotide diversity. While there is a negative rela- log recombination rate (cM/Mb) log proportion of bases exonic The 35S and 5S rDNA loci are uniquely localized to chromosome four 281 The observation that one Aquilegia chromosome is di erent from the others is not novel; previous 282 cytological work described a single nucleolar chromosome that appeared to be highly heterochro- Pachytene chromosome spreads were probed with probes corresponding to oligoCh4 (red), 35S rDNA (yellow), 5S rDNA (green) and two (peri)centromeric tandem repeats (pink). Chromosomes were counterstained with DAPI. Scale bars = 10 µm.
14 of 31 incorporating more taxa and/or population-level variation will provide additional insight into the 316 dynamics of this process. Given the extent of variant sharing, it will be also be interesting to explore 317 the role of standing variation and admixture in adaptation throughout the genus.
318
Our analysis also led to the remarkable discovery that the evolutionary history of an entire is large and appears to be freely recombining, implying that these di erences are unlikely to be 326 due to a single evolutionary event, but rather re ect the accumulated e ects of evolutionary forces 327 acting di erentially on the chromosome. Completeness of the euchromatic portion of the genome assembly was assessed using 81,617 The cDNAs that failed to align were checked against the NCBI nucleotide repository (nr), and a large 425 fraction were found to be arthropods (Acyrthosiphon pisum) and prokaryotes (Acidovorax). to identify problem intervals and do local realignments (RealignTargetCreator and IndelRealigner).
481
The GATK Haplotype Caller was used to generate gVCF les for each sample. Individual gVCF les 482 were merged and GenotypeGVCFs in GATK was used to call variants. The difference between each of the 1000 simulated and observed tree topology proportions is estimated using euclidean distance where observed and simulated proportions of sib-japon and japon-oxy topologies specify point 1 and point 2, respectively (sib-japon refers to red tree while japon-oxy refers to blue tree in Fig. 6a) . Quantified as such, a difference of zero (y-axis) points at the best parameter combination that matches observed allele sharing proportions genomewide. Right: Given the "species" tree ( Fig. 6b) , D-statistics (y-axis) are calculated for different combinations of m (x-axis) and N (legend; top left) which cover the parameter space of interest ( Fig. 6c and Supplementary Table 7 The difference between each of the 1000 simulated and observed tree topology proportions is estimated using euclidean distance where observed and simulated proportions of sib-japon and japon-oxy topologies specify point 1 and point 2, respectively (sib-japon refers to red tree while japon-oxy refers to blue tree in Fig. 6a) . Quantified as such, a difference of zero (y-axis) points at the best parameter combination that matches observed allele sharing proportions genomewide. Right: Given the "species" tree ( Fig. 6b) , D-statistics (y-axis) are calculated for different combinations of m (x-axis) and N (legend; top left) which cover the parameter space of interest ( Fig. 6c and Supplementary Table 7 (a) Polymorphism by chromosome for mapping population F0s (form.1, form.2, pub.1, and pub.2) and their corresponding F1s (F1.1 and F1.2). Samples form.2 and pub.2 were included in the main data set as A. formosa and A. pubescens; they are presented again in this figure for clarity. Although polymorphism was not elevated on chromosome four in pub.1, polymorphism was elevated in an F1 constructed using this individual (F1.1). (c) Polymorphism across the genome in 1MB windows for the samples in (a). A large inbred region observed on chromosome four in F1.1 suggests that inbreeding is the cause of the non-elevated polymorphism in this sample.
